STRUVE'S THEOREMS.
It may perhaps have struck the reader that there is some want of rigour in our treatment of (30) when we integrate it over the whole focal plane of |, V), inasmuch as in the proof of the formulas £ and 77 are supposed to "bo small. The inconsistency becomes very apparent when we observe that according to the formulae there is no limit to the relative retardation of secondary waves coming from various parts of the aperture, whereas in realit}1-this retardation could never exceed the longest line capable of being drawn within the aperture. It will be worth while to consider this point a little further, although our limits forbid an extended treatment.
The formula becomes rigorous if we regard it as giving the illumination on the surface of a sphere of very large radius /, in a direction such that
£ =/sin 6 cos <£,       77 = /sin 6 sin </> ; it may then be written
/2 = Ar2/~2//// cos k {(x — x) sin 6 cos <j> + (y' - y) sin 6 sin </>} dx dy dx dy', The whole intensity over the infinite hemisphere is given by
o  .o
(38)
According to the plan formerly adopted, we postpone the integration with respect to x} y, x', y', and take first that with respect to 6 and <£. Thus for a single pair of elements of area dxdy, dx'dy we have to consider
// cos k {(xr — x) sin 6 cos </> + (yf — y) sin 6 sin <£} sin 0 dO dc}>,
or, if we write
x' — x = r cos a,    y —y — r sin a,
rjir  /*27T
I     I   cos (kr sin 0-cos <£) sin 6 d6 d$. Jo Jo
Now it may be proved (e.g., by expansion in powers of kr) that
Jo J o                                                          ™*
and thus
?' being the distance between the two elements of area dx dy, dx' dy', In the case of a circular area of radius R, we have* sin kr -.   -,   , , , , _
Theory of Sound, § 302.
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